Sequence-based typing of major histocompatibility complex class I chain-related gene A alleles by use of exons 2-5 information.
The polymorphic MICA (major histocompatibility complex class I chain-related gene A) (Gene ID: 100507436) gene products are a ligand of the activating natural killer cell receptor, NKG2D. Their clinical importance spans from solid organ transplantation to bone marrow transplantation and disease susceptibility. Typing of MICA genes by sequencing is hampered by an exon 5 short tandem repeat, the definition of which is critical for the final allelic and functional assignment. We present a novel sequencing approach, which uses group-specific (7T/8T) exon 5 polymerase chain reactions (PCRs) and facilitates hemizygous exon 5 MICA-PCR in approximately 70% of the tested individuals. With this method we typed the International Histocompatibility Workshop Group MICA reference panel (40 cell lines) as well as 110 healthy South German blood donors. All ambiguities, with the exception of MICA*008:01/008:04 (synonymous substitution in exon 1) and MICA*009:01/049 (nonsynonymous substitution in exon 6), could be resolved with our method. Analysis of Hardy-Weinberg equilibrium for our cohort showed no significant difference between expected and observed frequencies of MICA alleles (P = 0.6142). The three most frequent alleles in our blood donor cohort were MICA*008:01/008:04 (40.5%), MICA*002:01 (13.2%), and MICA*009:01/049 (8.6%). The 7T polymorphism was observed in 67.7% and the 8T polymorphism in 32.3% of our blood donor cohort. Individuals (24.5%) tested were homozygous. The approach described in this paper is suitable for accurate sequencing of large sample numbers, including direct readout of exon 5 sequences. It is compatible with laboratory automation and commercial human leukocyte antigen analysis software tools. It may therefore be applied in large clinical trials.